This paper investigates the impact of the farmer field school approach on the knowledge and production of small-scale vegetable producers, namely home gardeners. Farmer field schools were developed in the 1980s by the Food and Agriculture Organisation as a form of adult education in agriculture. It is a group-based approach in which a facilitator meets with producers on a regular basis and sets in motion a process by which producers 'learn how to learn'. It remains an open question whether the farmer field school approach could be a solution to South Africa's abiding problem of weak agricultural extension. In early 2015, the University of Fort Hare and the Nkonkobe Farmers' Association initiated a number of study groups in the Alice area of the Eastern Cape Province of South Africa, based largely on farmer field school principles. The research findings reported in this article are part of an effort to determine to what extent these study groups had the desired effect. After administering surveys to 118 study group members, before and after comparisons were drawn with regards to members' self-assessed knowledge and skills, and production levels of a number of garden vegetables. The findings revealed an impressive increase in self-assessed knowledge and skills, as well as in production, consumption and selling of vegetables. Based on these findings and given the current state of agricultural extension in South Africa, it can be recommended that expansion of the farmer field school approach takes place in other areas, while attempting to better understand the mechanisms underlying the improvements already observed.
INTRODUCTION
According to Statistics South Africa (StatsSA)'s Community Survey of 2016 (StatsSA, 2016) , South Africa has more than two million households involved in agriculture. The vast majority of these are subsistence producers, and most live and farm in the rural areas (Pienaar & Von Fintel, 2014) . Small-scale agriculture remains a modest but important source of livelihood for many poor rural households (Aliber & Hart, 2009 ), yet it is failing to provide a route out of poverty for the majority. While small-scale producers have numerous needs, it is commonly accepted that agricultural extension is an important one of these. For example, in the National Development Plan, the need and importance of agricultural advisory service is emphasised in realising the development of small-scale producers (National Planning Commission, 2011) . However, it is also commonly accepted that South Africa's current extension services are not as strong and effective as they are expected to be (Koch & Terblanche, 2013; Lukhalo, 2017; Worth, 2008) . There are various theories as to what is lacking with government's extension services. In government's own view, much of the problem is too few extension officers, inadequate skills amongst extension officers, and inadequate co-ordination between government and private sector extension services. From another perspective, which government itself has indirectly acknowledged, is that one of the main problems is the extension methodology, which is dominantly a training and visit approach. This includes the Extension Recovery Programme launched in 2008/09 (Department of Agriculture, Forestry and Fisheries (DAFF) , 2013), the Strategic Plan for Smallholder Support (DAFF, 2014) , and the National Policy on Extension and Advisory Services (DAFF, 2014) . However, there is no adequate evidence of success of these programmes in strengthening the extension service.
While there are various alternative extension approaches around the world, one that has gained much attention over the years is farmer field schools (FFS). The FFS approach began in Indonesia in the late 1980s, and is a group-based learning process whereby producers meet on a weekly basis at a site they provide, and are assisted by a facilitator who may or may not be a qualified extension officer (Pontius, Dilts & Barttlet, 2002) . The group-based, facilitated process is not the only distinguishing feature of FFS. Arguably the most essential element of the approach is that it prioritises the importance of producers learning for themselves and from one another through direct experience, as opposed to being passive recipients of information and technologies provided by others, such as extension officers (Duveskog, 2013) . This does not preclude accessing external information and technologies; rather in principle, it means that producers will be more selective and effective users of such information and technologies (Duveskog, 2013) . FFS have now expanded to many parts of sub-Saharan Africa (Friis-Hansen & Duveskog, 2012) .
In different parts of the continent, the FFS approach is effectively used to support small-scale producers. The FFS approach is gradually gaining attention amongst development actors as a community-based, non-formal education method that appears to meet both the technological and social needs of producers (Davis, 2006) . The FFS approach has also been successfully applied in a wide range of contexts Davis et al, 2010) .
However, the literature on the impact of the FFS approach in South Africa is scarce, seemingly because the approach has been little tried in South Africa. It therefore remains an open question whether the FFS approach could work in South African conditions. In an attempt to address this question, the University of Fort Hare and the Nkonkobe Farmers' Association 5 initiated six study groups near the town of Alice in the Eastern Cape Province of South Africa in 2015, which were based largely on FFS principles. Each study group met once a week for the first six months after establishment, dropping to twice per month thereafter. The purpose of the meetings was to enable group members to discuss challenges and share information with one another. Meetings can last from one to three hours, and often involve visiting one or two members' gardens in order to observe. From time to time, workshops and practical demonstrations are held with the groups by experts from the University of Fort Hare, Rhodes University, Fort Cox Agricultural College, and Umtiza Farmers Coop. Each group is composed of 16-20 members and has a leader/chairperson whom they elected to manage the study group meetings.
This article reports on an analysis conducted of the study groups during the first two to three years of the study group initiative. The objective of this study was to assess the impact of the FFS approach, specifically on participation in the study groups and small-scale vegetable producers' knowledge and production levels.
METHODOLOGY

Study area
The study was carried out in Raymond Mhlaba Local Municipality, which is part of Amathole District Municipality in the Eastern Cape Province. Specifically, the focus was on four villages in Tyhume Valley known collectively as Gwali (encompassing five study groups), as well as on Golf Course, a low-cost housing settlement making up part of the town of Alice (one study group). According to Stats SA's population census in 2011, Gwali had a total population of 2801 residents, belonging to 752 households, while the population of Golf Course was 3157 in 1289 households (StatsSA, 2012).
Approach, design and sample size
The study involved two main research activities. The first activity involved participant observation, whereby the researcher sat in on the facilitated study groups facilitated in order to observe how participants behave and interact, paying particular attention to their attitudes towards learning and decision-making. A diary was used to record descriptive accounts of the study groups' activities and discussions. The second research activity involved the administration of surveys with study group members. The survey interviews used a semistructured questionnaire containing both closed and open-ended questions.
The questionnaire captured members' demographic information, their self-assessments with regards to their gardening skills and knowledge, and data regarding quantities of vegetables produced, consumed and sold. The section on skills and knowledge included a number of statements (e.g. 'I have a great deal of skill on how to tell how fertile the soil is') to which the respondent was asked to agree or disagree according to a 5-point Likert scale. Additional sections of the questionnaire included the nature and extent of support from government extension officers, and how members market their produce. However, these sections do not form part of the discussion of this paper as they were not relevant to the topic.
The surveys probed two periods, just before the study groups were established (baseline) and after the study groups had been running for almost a year. For the Gwali study group members, the comparison was done between 2014 (the year before the Gwali study groups were established) and 2015 (the year after the study groups had been in operation for approximately 10 months). For the Golf Course study group members, the comparison was between 2015 (the year before the Golf Course study groups were established) and October 2016 (after the study group had been in operation for 9 months). For Gwali, the pre-participation data were collected by means of members' recall, whereas for Golf Course, there were two surveys (pre-and postassessment). In both the Gwali and Golf Course study groups, the survey amounted to a census S. Afr. J. Agric. Ext. Apleni, Aliber, Vol. 47 No. 3, 2019: 70 -82 Zhou & Zantsi http://dx.doi.org/10.17159/2413-3221/2019/v47n3a516 (License: CC BY 4.0) 73 of all study group members. The total number of respondents interviewed was 118, of whom 99 were from Gwali and 19 from Golf Course.
Data analysis
The qualitative data from both the survey and the participant observation were analysed using thematic analysis, whereby the researcher noted patterns of similarity and differences across participants and groups. This method is recommended by Braun and Clarke (2006) for qualitative research and they declare it as a foundational method in qualitative analysis, hence it was employed in this study as well. The quantitative data from the questionnaires were captured in Microsoft Excel, and thereafter both descriptive and inferential statistics were calculated using Excel and Gretl, the latter being a statistical software package. Descriptive statistics were used in the analysis of personal and household demographic information. Quantified before and after comparisons were made in order to see the differences in production, consumption, sales, as well as in self-assessed knowledge and skill levels. These were also tested for significance using both t-tests for different means and, where possible, the Wilkoxon signed rank test for paired differences.
RESULTS AND DISCUSSION
Demographic information of the study sample
Demographic characteristics such as gender, age, household size, income, education level and occupation can have significance for people's ability to be agriculturally productive (Muchara, 2011) . However, our main purpose in collecting and reporting study group members' demographic characteristics is to convey a sense of who these study group members are. In short, the Gwali study group members are typical of South African rural dwellers, in that they are older, married or widowed, and unemployed, in other words, grant-dependant. In contrast, notwithstanding the small size of Alice, the members of the Golf Course study group appear to have more urban characteristics in that they are somewhat younger, often single, apt to be employed or self-employed. In addition, the preponderance of women in both the Gwali and Golf Course study groups appears to reflect the higher degree of interest among women in home gardens.
The impact of study groups on producers' knowledge and skills
The research sought to measure whether people's knowledge and skills improved due to their involvement in the study groups, based on the self-evaluation of the study group members. In terms of data collection, the situations for Gwali and Golf Course were somewhat different, for reasons explained above. The questionnaire for Gwali included two series of statements regarding knowledge and skills in specific areas (e.g. soil fertility, water harvesting, etc.). The first of these series of statements referred to the year prior to joining the study group (e.g. In 2014 I had a great deal of knowledge about irrigation methods), whereas the second series of statements referred to the same knowledge or skill areas, but at that moment in time (e.g. I have a great deal of knowledge about irrigation methods), effectively meaning after having participated in the study group for the better part of a year.
Tables 2 and 3 summarise the findings for Gwali and Golf Course respectively. In each table, the first column indicates the knowledge/skill area being probed, while the second and third columns display the mean and median self-ratings (where the larger the value, the more strongly respondents agreed that they have knowledge in that area) for both before the study group participation began and after the participation had been well established.
In Table 2 , the final two columns report two-sided p-values for the rejection of the null hypothesis of no change in knowledge. The equality of means test is the conventional t-test, in S. Afr. J. Agric. Ext. Apleni, Aliber, Vol. 47 No. 3, 2019: 70 -82 Zhou & Zantsi http://dx.doi.org/10.17159/2413-3221/2019/v47n3a516 (License: CC BY 4.0) this case assuming unequal variances. However, the use of this test for means from Likert-type items is controversial, since the mean itself is not necessarily a meaningful measure of central tendency for Likert-type items, where say the interval between 1 and 2 (strongly disagree and disagree) cannot be compared to that between 4 and 5 (agree and strongly agree) (Carifio & Perla, 2008) . Therefore, an alternative statistical test was also applied, namely the Wilkoxon signed rank test for paired differences, which is a non-parametric test which rather assumes that the median is the measure of central tendency.
In the Gwali study group, for members across all the knowledge and skill areas, the null hypothesis of no change is rejected at an extremely low significance level, whether using the parametric or non-parametric test. At least in their own views, study group participants judge that their knowledge and skills in relation to vegetable production in 2015 were greater than in 2014 before the study groups were introduced. For Golf Course, the Wilcoxon test was not feasible, because the small sample size was such that the median did not change from before to after for any of the knowledge/skill areas. Therefore, only the results of the equality of means test are shown (Table 3 ). There was a significantly positive change from before to after for eight of the 12 knowledge/skills areas at the 5% significance level or lower. It should be mentioned, however, that the mean increased for all the knowledge/skill areas, whether or not the t-test yielded a significant result. One could argue that, strictly speaking, the statistical tests are redundant, since we are not inferring from a sample to a population, rather we are analysing data from all the study group members in the study group initiative. Be that as it may, the Golf Course results are consistent with those from Gwali, albeit not as strong. (Duveskog, 2013) . Self-assessment is fully in keeping with this constructivist ethos.
With this in mind, one thing that is particularly interesting about the findings reported in Tables  2 and 3 is the last statement, which in fact is not about a specific knowledge or skill area, but rather about people's perceptions about the importance of learning. Study group participants do not just feel that they have more knowledge and skills than they had before, they have more appreciation of the importance of developing their knowledge and skills.
Production, consumption and sales
This section presents the before and after comparisons of production, consumption and sales of vegetables. The comparison of production levels before and after the existence of study groups is shown in Tables 4 and 5 for Gwali and Golf Course respectively.
For both sites, there was an increase in the average production of all planted crops, as shown by the percentage changes, and for almost all of these the change was statistically significant. For Gwali, the production of tomatoes and beetroot recorded the highest percentage increments, while lettuce and potatoes increased the least. For Golf Course, the highest percentage increases were for dry beans and pumpkin, and the lowest for spinach and lettuce. What neither table shows is that at both Gwali and Golf Course, average production of maize declined somewhat, presumably because producers were choosing to reallocate space to other crops. Note: n = 99; any p-value less than 0.10 can be regarded as statistically significant, however, the lower the pvalue, the greater the degree of statistical significance.
Source: Field survey, 2015 Apleni, Aliber, Vol. 47 No. 3, 2019 : 70 -82 Zhou & Zantsi http://dx.doi.org/10.17159/2413 -3221/2019 (License: CC BY 4.0) 78 Note: n = 19; any p-value less than 0.10 can be regarded as statistically significant, however, the lower the pvalue, the greater the degree of statistical significance.
Source: Field survey, 2016
Based on local food retail prices in 2017, it was estimated that the average value of production per member for Gwali increased from R1435 to R2450, while for Golf Course the increase was from R140 to R670.
In addition to production levels, respondents were asked how much produce was consumed by the household, how much was sold, how much was fed to livestock, and how much was donated to others. Tables 6 and 7 summarise the before and after comparisons regarding consumption and sales for Gwali and Golf Course respectively.
The results for Gwali are somewhat surprising in that for a number of vegetable crops, an increase in sales was greater than that of production, meaning that consumption actually declined. When the University of Fort Hare and the Nkonkobe Farmers' Association initiated the study groups, the general assumption was that these were food deficit households for which additional production would mainly translate into additional consumption. The implementers of the initiative had not anticipated that participants were so keen to sell, but the qualitative findings also revealed that at least some members were interested in production for the market from the beginning. Our interpretation is that the larger amount of vegetable production across the board compensated for those vegetables of which the households chose to consume less in favour of selling. Apleni, Aliber, Vol. 47 No. 3, 2019 : 70 -82 Zhou & Zantsi http://dx.doi.org/10.17159/2413 -3221/2019 79 Source: Field survey, 2016
For Golf Course, there was an increase in averages of garden produce consumed for 2016 as compared to 2015 where the consumption of most vegetables doubled. Regarding sales, it must be noted that the volumes were very small. What is significant however is that in 2015, only one respondent sold one vegetable (spinach), whereas in 2016, eight of the 19 members sold one or more vegetables. Overall, the results suggest an impressive increase in vegetable production and consumption, and to some extent in sales, coinciding with the introduction of the study groups.
CONCLUSION AND RECOMMENDATIONS
This study sought to contribute to the thin body of literature concerning the impact of the FFS approach in the South African context. The main focus was to determine whether the introduction of FFS-style study groups could be associated with a change in knowledge and production. Based on the results for both the Gwali and Golf Course study group members, it can be concluded that participation in study groups does indeed coincide with an increase in self-assessed knowledge and in production, and furthermore, in increases in both vegetable consumption and cash income. It is not a great leap to suppose that the relationship between the introduction of the study groups and the changes in knowledge and production is a causal one. Given the fact that, over time, rural households in the Eastern Cape Province have left their arable fields fallow in favour of garden production (Connor & Mtwana, 2017; De La Hey & Beinart, 2016) , the experience with the Gwali and Golf Course study groups is potentially very important.
The recommendation following from the above is that further experimentation with farmer field schools and FFS-inspired approaches should be supported, not least by the provincial agriculture departments. Such further experimentation could be focused on home gardening, as with the study groups described in this article. In the medium term, this could assist in reinvigorating government's direct support for household-level food security. However, the approach could also be tried in the context of other production systems, for instance, field crop production and livestock production. These may prove more challenging, depending on local circumstances, as a key practical aspect of the study group approach is the ease with which study group members are able to convene on a frequent basis, which generally seems to mean residing within the same village. If, for instance, field crop farmers are few and far between, as they appear to be across much of the Eastern Cape Province, then constituting a function study group might prove difficult. However, this is why experimenting with the approach is critical, because while the potential of the approach appears to be great, its limitations must also be understood.
Even within the context of relatively straightforward home gardening study groups, there remains much that we do not understand, most obviously, what accounts for the impressive results noted above. Is it higher yields due to improved production methods, which in turn is due to members' improved knowledge? Are households using a greater share of their garden space? And how important is new knowledge or skill, relative to the heightened motivation that seems to come with participation in a sociable study group? Furthermore, as for the improved knowledge and skills, is this a function of the constructivist method itself, or rather due to the frequency of interactions, whether with the facilitator or the other study group members? It could be either, or both.
One concerning piece of evidence from other research based in the Eastern Cape Province is that, of the modest share of small-scale producers who do receive attention from government extension officers, most have only one or two interactions with these officers within a 12month period (Aliber et al, 2017; Raymond Mhlaba Farmers' Association, 2018) . In contrast, participants in the Gwali and Golf Course study groups typically engage with their facilitators and groups no less than 20 times. Moreover, there is indirect evidence that the constructivist approach used in the study groups is also effective, for instance the current finding that after participation in the study groups, members indicated a greater appreciation for the value of learning. Nevertheless, further research is critical so that we know with greater certainty.
